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ABSTRACT 



A method for driving a liquid crystal display unit is 
arranged to apply positive-polarity signals to drains of 
thin film transistors of active matrix liquid crystal ele- 
ments during an interval of a 1/n field and to apply 
negative-polarity signals to the drains during an interval 
of a next 1/n field. This method does not need to invert 
a common electrode voltage Vcom and a signal voltage 
V/jat each scan period (1H). This contributes to easier 
design of a voltage-alternating circuit for Vz> or V aw 
and reduces flicker resulting from the inversed voltage 
on an overall screen. 

18 Claims, 9 Drawing Sheets 
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FIG. 5A 
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It is another object of the present invention to imple- 
METHOD AND APPARATUS FOR DRIVING ment a liquid crystal display and its driving method and 
LIQUID CRYSTAL DISPLAY UNIT apparatus which are more likely to offset the flicker 

appearing in a group of pixels connected to a group of 
This application is a continuation of application Ser. 5 even scan lines against the flicker appearing in a group 
No. 945,935, filed on Sep. 17, 1992 now abandoned. of pixels connected to a group of odd scan lines. 

BACKGROUND OF THE INVENTION ^ order t0 solve ^ e fore S om g problems, according 

to an aspect of the invention, a method is provided for 
The present invention relates to a liquid crystal dis- driving a liquid crystal display arranged to have thin 
play unit, and more particularly to a method for driving 10 film transistors provided for driving corresponding 
such a d^play which contributes significantly to im- pixels located on one subs trate in a matrix manner, a 
proving the reliability of an active matrix liquid crystal plurality of scan electrodes being commonly connected 
display. t0 gates Q f ^ t y n fii m transistors in each row, a plural- 

The conventional methods for dnving an active ma- Qf electrodes conmi onl y connected to 

tnx liquid crystal Asplay have been disclosed m U.S. 15 drains of ^ thin fllm ^sistors of each column, one 
l!t^JffS^rffl^^ Vift ™ ^ UJlta ' «y«ri terminal electrode connected to sources 

* I tp F£ S) ' 5 Jw% 5, ? 10 f 8 ^ 0mS) ' of the thin film transistors, and the other electrodes 

* ^ K rif^ to * ™ «*~ for driving the liquid crystal. In particular, 
polarity of a scan voltage to be applied into each scan 20 A * + , , . . M ^, „ i . r K . . ' 

line for the purpose of reducing flicker and an ampli- ^ °f ^ ^ ^S^f P™^* 0 !" 1 * 

tude of a signal voltage. signals into the signal electrodes during a predeter- 

As is well known, frame is the time period of apply- ^ jnterval of one field and applying negative- 
ing a signal of one complete picture, andconsists of two P° lanty ^ mt0 , electrodcs dunn * the 

fields in interlaced scanning for display. 25 remamm g interval of one field. 

As one prior art as shown in FIGS. 10a and 10*, the ^ a case that the above-mentioned CRT applies to 
prior art is designed to have each scan line composed of sy f em °f P rescnt ^ntion m place of the hquid 

a liquid crystal pixel capacitance C £C and a connection f 1 *** 1 dls P lay ' 811 ^penment has reported that a 
circuit made of a thin film transistor and a signal line so human may feel a polanty-inverting period as flicker, 
that a scan voltage V c is applied to the scan line, a 30 Hence, it is assured by the experiment that the system of 
signal voltage V/> is applied to the signal line, and a **** invention is impractical to the CRT. 
common voltage Vcvm is applied to an electrode located In ^ ^ing method, during a time interval of one 
as opposed to the liquid crystal capacitance Clc- The field > positive-polarity signals are applied to a group of 
scan voltage Vg is arranged to alternately change the P"** 8 connected to a group of odd scan lines and then 
polarity, positive or negative at each scan line (1H). 35 negative-polarity signals are applied to a group of pixels 

The above-mentioned driving method is required to connected to a group of even scan lines. During the next 
invert the signal voltage and the common voltage at field » negative-polarity signals are applied to a group of 
each scan line like alternate current. This requirement pixels connected to odd scan lines and then positive- 
makes it difficult to design voltage-alternating circuits polarity signals are applied to a group of pixels con- 
fer both of the signal voltage and the common voltage. 40 nected to even scan lines. This process is repeated. That 
As an example, consider an active matrix liquid crystal k> this driving method just needs to invert the signal 
display having a diagonal of 14 inches and pixels of voltage and the common voltage like alternate current 
1120X 1024. It needs a time of about 16 /is for scanning at each field- Further, this method makes it easier to 
one line and a load capacitance of about 0.3 /xF as design both of the voltage-alternating circuits for the 
viewed from an opposite electrode. This means that the 45 signal voltage and the common voltages, thereby im- 
vpltage-alternating circuit for the common voltage proving the reliability of an active matrix liquid crystal 
needs to have quite a low output impedance. It is, there- display. Moreover, in the driving method, it is more 
fore, quite difficult to design the voltage-alternating likely that the flicker appearing in the group of pixels 
circuit for the common voltage. connected to the even scan lines may be offset against 

c TrM w APY OF xxxp TxrvpKrrinM 50 flicker a PPearing in the group of pixels connected to 

SUMMARY OF THE INVENTION the odd scan lines. In addition, the driving method is 

It is an object of the present invention to provide a arranged to invert the signals at a frequency which is 
highly reliable active matrix liquid crystal display double that used in the conventional field inverting 
which is arranged to solve the above-mentioned prob- method for the CRT. This results in making the fre- 
lems concerning flicker and signal voltages. 55 quency of the present method higher than the normal 

It is a further object of the present invention to pro- flicker frequency, thereby suppressing the flicker on the 
vide a less costly and highly reliable active matrix liquid overall display screen, 
crystal display which does not need to invert a signal 

voltage Vp aid a common voltage at each BRIEF DESCRIPTION OF THE DRAWINGS 

line (1H) like alternate current in the method for driving 60 FIGS. 1A and IB are diagrams showing a driving 
an active matrix hquid crystal display. method according to a first embodiment of the present 

It is a still further object of the present invention to invention; 
provide a method and an apparatus for driving an active FIGS, 2A and 2B are diagrams showing a driving 
matrix liquid crystal display which provide a voltage- . method according to a second embodiment of the pres- 
alternating circuit for a signal voltage Vi)and a voltage- 65 ent invention; 

alternating circuit for a common voltage \com to be FIGS. 3A and 3B are diagrams showing a driving 
easily designed and offer high reliability to the active method according to a third embodiment of the prescnt 
matrix liquid crystal display. invention; 
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FIGS. 4A and 4B are diagrams showing a driving 
method according to a fourth embodiment of the pres- 
ent invention; 

FIGS. 5A and 5B are diagrams showing a driving 
method according to a fifth embodiment of the present 5 
invention; 

FIGS. 6A and 68 are diagrams showing a driving 
method according to a sixth embodiment of the present 
invention; 

FIG. 7 is a diagram showing a liquid crystal display *0 
to which the driving method of this invention may 
apply; 

FIG. 8 is a timing chart showing a state where a 
flicker of 60 Hz is alleviated; 

FIG. 9 is a timing chart showing a state where a 15 
flicker of 30 Hz is alleviated; and 

FIGS. 10A and 10B are diagrams showing a conven- 
tional display driving method. 

DESCRIPTION OF PREFERRED 20 
EMBODIMENTS 

At first, an embodiment of this invention will be de- 
scribed as referring to the drawings. 

FIGS. 1A and IB show a driving method according 
to a first embodiment of the invention. As shown in 
FIG. 1A, a numeral 1 denotes a scan electrode which is 
connected to a gate of a thin film transistor (referred to 
as TFT) 11 to 22. A numeral 2 denotes a signal elec- 
trode which is connected to a drain of the TFT. The " ' 
source of the TFT is connected to one liquid crystal 
terminal and each opposite electrode is connected to the 
other liquid crystal terminal. Vgk> Vgjt+i and 
denote any gate voltage. V/> denotes any drain voltage. 
Vcom denotes a voltage applied to the opposite elec- 35 
trode. Ci.cn, Clcii and Clci\ denote a liquid crystal 
capacitance (pixel). Vq denotes a central voltage of an 
amplitude of Vd. Vq denotes a central voltage of an 
amplitude of Vcom* 1H denotes a selecting time (scan 
time) of one scan line. In operation, during a time inter- 
val of the first 1/n field, positive-polarity signals Yd are 
applied to the pixels Clcii and Clcu connected to a 
group of odd scan lines VG^and Vkg+2- Then, nega- 
tive-polarity signals V^are applied to the pixels Clcz\ 
and Clcu connected to a group of even scan lines 45 
Vgk+u During the next 1/n field, conversely, nega- 
tive-polarity signals Vi> are applied to the pixels Clcu 
and Ctcn connected to the odd scan lines Vgk and 
V/:g+2. Then, positive-polarity signals are applied to 
the pixels Clczi and Clcii connected to the even scan 50 
lines Vgk+\. Later, this process is repeated. That is, 
positive-polarity signals and negative-polarity signals 
which are shown in one wave-form are switched with 
switches in a horizontal driver circuit and applied to a 
group of drain electrodes in such a manner that these 55 
positive- and negative-polarity signals are shifted by 1/n 
(n is an integer larger "than one)- fieldHThis driving 
method is, therefore, arranged so as to invert V/> and 
Vcom like alternate current at each field. This makes it 
possible to more easily design both of the voltage-alter- 60 
nating circuits for V/> and Va>m, thereby improving the 
reliability of an active matrix liquid crystal display to 
which the driving method applies. Moreover, in the 
driving method, it is more likely that the flicker appear- 
ing in the group of pixels connected to the even scan 65 
lines may be offset against the flicker appearing in the 
group of pixels connected to the odd scan lines. This 
results in suppressing the flicker on the overall display. 



4 

FIGS. 2A and 2B show a driving method according 
to a second embodiment of the present invention. The 
circuit arrangement of the display of the second em- 
bodiment is such that the scan electrode 1 is connected 
to a gate of each TFT, a signal electrode 2 is connected 
to a drain of each TFT, one liquid crystal terminal is 
connected to a source of each TFT, and the other liquid 
crystal terminal is connected to an opposite electrode. 
As shown, VcA'and Vgk\ denote any gate voltage. V/> 
denotes any drain voltage. V Cffm denotes a voltage ap- 
plied to the opposite electrode. Clc denotes a liquid 
crystal capacitance. Vex denotes a central voltage of an 
amplitude of Vci denotes a central voltage of an 
amplitude of Vcom* 1H denotes a selecting time of one 
scan line. 

In operation, during an interval of J field of a first 
field, positive-polarity signals are applied to the group 
of pixels connected to odd scan lines. Then, during the 
remaining J field, negative-polarity signals are applied 
to the group of pixels connected to the even scan lines. 
Later, this process is repeated. That is, the driving 
method of the present embodiment is arranged so that 
the positive-polarity signal and the negative-polarity 
signal are applied to the drain electrodes in a manner to 
shift these signals by I field within a one-field time 
interval. The use of the driving method makes it possi- 
ble to invert V/>and V com like alternate current at each 
field. Hence, as compared to the conventional system 
for inversing the polarity at each scan line, the driving 
method of this embodiment can reduce the driving 
current to a small value. This results in making it easier 
to design both of the voltage-alternating circuits for 
and Vcom. Further, the current of the active matrix 
liquid crystal display can be reduced and the noise volt- 
age can be suppressed accordingly, which can offer a 
high-definition display and improve the reliability of the 
active matrix liquid crystal display. In addition, the use 
of this driving method makes it possible to offset the 
flicker appearing by applying a d.c. voltage into a group 
of a liquid crystal pixels connected to the even scan lines 
against the flicker appearing by applying a d.c. voltage 
into a group of pixels connected to the odd scan lines. 
This results in reducing the flicker on the overall screen. 

FIGS. $ and 9 show how the flicker is reduced on the 
overall screen if the driving method of this embodiment 
is used. In particular, FIG. 8 shows how the flicker of 
60 Hz is alleviated and FIG. 9 shows how the flicker of 
30 Hz is alleviated. According to the driving method of 
the second embodiment as shown in FIG. 8, if the 
flicker appearing to the pixels connected to the K-th 
scan line is added to the flicker appearing to the pixels 
connected to the (K+ l)th scan line, the resulting flicker 
has a tabular waveform. This means that the flicker on 
the overall screen is made smaller. According to the 
driving method of the second embodiment as shown in 
FIG. 9, the actual flicker is an addition of the flicker 
appearing in the pixels connected to the k-th scan line to 
the flicker appearing in the pixels connected to 
(K+ l)th scan line. This additive flicker has only the 
flicker of 60 Hz with no flicker of 30 Hz. A human 
cannot visually feel the flicker of 60 Hz. This means that 
the flicker on the overall screen is reduced. 

FIGS. 3A and 3B show a driving method according 
to a third embodiment of the present invention. In the 
circuit arrangement of a pixel of a display unit, as 
shown, a gate of a TFT is connected to a scan electrode 
1 and a drain of the TFT is connected to a signal elec- 
trode 2. One liquid crystal terminal and a storage capac- 
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itance electrode are connected to a source of the TFT. 
The other liquid crystal terminal and storage capaci- 
tance electrode are connected to an opposite electrode. 
As shown, Vgjc and Vjtg+i denote any gate voltage. 
Vd denotes any drain voltage. V wm denotes a voltage 5 
applied to the opposite electrode. Cic denotes a liquid 
crystal capacitance. Cstg denotes a storage capaci- 
tance. Vci denotes a central voltage of an amplitude of 
Vd- denotes a central voltage of an amplitude of 
Vcom* 1H denotes a selecting time of one scan line. 10 

In operation, during a time interval of the first i field 
of one field, positive-polarity signals are applied to a 
group of pixels connected to odd scan lines. Then, dur- 
ing a time interval of the remaining i field, negative- 
polarity signals are applied to the group of pixels con- 15 
nected to even scan lines. During the first J field of the 
next field, the negative-polarity signals are applied to 
the group of pixels connected to the odd scan lines. 
Then, during die remaining J field, the positive-polarity 
signals are applied to the group of pixels connected to 20 
the even scan lines. Later, this process is repeated. That 
is, the driving method of the third embodiment is ar- 
ranged so that the positive-polarity signals , and the 
negative-polarity signals served as a display signal 
within one field are applied to a group of drain elec- 25 
trodcs in a manner to shift both of the signals by J field. 
The use of the driving method makes it possible to 
invert Vd and Vcom like alternate current at each field. 
Hence, this driving method makes it easier to design 
both of the voltage-alternating circuits for Vj>and V« m 30 
and thereby improve the reliability of an active matrix 
liquid crystal display. In addition, the use of this driving 
method makes it possible to offset the flicker appearing 
in a group of a liquid crystal pixels connected to the 
even scan lines against the flicker appearing in a group 35 
of pixels connected to the odd scan lines. This results in 
reducing the flicker on the overall screen. 

FIGS. 4A and 4B show a driving method according 
to a fourth embodiment of the present invention. In the 
circuit arrangement of a pixel of a display unit, as 40 
shown, a scan electrode 1 is connected to a gate of a 
TFT and a signal electrode 2 is connected to a drain of 
the TFT. One liquid crystal terminal is connected to a 
source of the TFT and the other liquid crystal terminal 
is connected to an opposite electrode. One storage ca- 45 
pacitance electrode is connected to a source of the TFT 
and the other storage capacitance electrode is con- 
nected to a scan electrode at the previous stage. 

As shown, Vqk-\ Vgk and V/cg+\ denote any gate 
voltage. V/> denotes any drain voltage. denotes a 50 
voltage applied to the opposite electrode. Cicdenotes a 
liquid crystal capacitance. Cstg denotes a storage ca- 
pacitance. Vci denotes a central voltage of an ampli- 
tude of V/> Vci denotes a central voltage of an ampli- 
tude of Vcom* 1H denotes a selecting time of one scan 55 
line. The other storage capacitance electrode is con- 
nected to the scan electrode at the previous stage. As 
shown, the gate voltage needs to have three stages. 

In operation, during a time interval of a first J field of 
one field, positive-polarity signals are applied to the 60 
group of pixels connected to odd scan lines. Then, dur- 
ing the remaining i field, negative-polarity signals are 
applied to the group of pixels connected to even scan 
lines. During a time interval of a first i field of the next 
field, negative-polarity signals are applied to the group 65 
of pixels connected to the odd scan lines. Then, during 
the remaining £ field, positive-polarity signals are ap- 
plied to the group of pixels connected to the even scan 
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lines. Then, this process is repeated. That is, the posi- 
tive-polarity signals and the negative-polarity signals 
are applied to a group of drain electrodes in such a 
manner that these signals are shifted by 1/n (n> 1) field 
within one field. This driving method is, therefore, 
arranged so as to invert and Vcom like alternate 
current at each one field. This makes it possible to more 
easily design both of the voltage-alternating circuits for 
Vd and Vcom, thereby improving the reliability of an 
active matrix liquid crystal display to which the driving 
method applies. Moreover, in the driving method, it is 
more likely that the flicker appearing in the group of 
pixels connected to the even scan lines may be offset 
against the flicker appearing in the group of pixels con- 
nected to the odd scan lines. This results in reducing the 
flicker on the overall display. 

In a case that an active matrix liquid crystal display 
uses amorphous silicon TFTs, since the amorphous 
silicon TFT has a low current feeding capability, in 
actuality, it is quite difficult to actuate a high-definition 
display consisting of 1024 scan lines to keep the display 
at high quality. In particular, when a gate pulse width is 
short, a positive-polarity drain signal may not be suffi- 
ciently applied to the liquid crystal display terminal 
through the amorphous silicon TFT (a-Si TFT). This is 
because the voltage Vgs between the gate and the 
source when the TFT is active is made lower according 
to the rise of an electric potential at the liquid crystal 
terminal and the on-resistance of each TFT is made 
higher accordingly. On the other hand, when the drain 
signal is at negative polarity, Vgs is kept constant with- 
out having any relation with lowering of an electric 
potential at the liquid crystal terminal. Hence, the on- 
resistance of each TFT is quite low. This means that 
when the drain signal is at negative polarity, the drain 
signal is allowed to be applied to the liquid crystal ter- 
minal at a relatively fast speed. 

Next, the description will be directed to an embodi- 
ment which enables solving the foregoing problems. 

FIGS. 5A and 5B show a driving method according 
to a fifth embodiment of the present invention. 

In the circuit arrangement of a pixel of a display unit, 
as shown, a scan electrode 1 is connected to a gate of a 
TFT and a signal electrode 2 is connected to a drain of 
the TFT. One liquid crystal terminal and storage capac- 
itance electrode are connected to a source of the TFT 
and the other liquid crystal terminal and storage capaci- 
tance electrode are connected to an opposite electrode. 
As shown, Vgk and Vgk+\ denote any gate voltage. 
Vd denotes any drain voltage. V wm denotes a voltage 
applied to the opposite electrode. Clc denotes a liquid 
crystal capacitance. Cstg denotes a storage capaci- 
tance. Vci denotes a central voltage of an amplitude of 
Vd- Vc2 denotes a central voltage of an amplitude of 
Vcom. lH(-f ) denotes a gate puke width provided when 
a positive-polarity signal is applied. 1H(— ) denotes a 
gate pulse width provided when a negative-polarity 
signal is applied. 

That is, the use of the driving method shown in 
FIGS. 5A and 5B make the gate pulse width at the 
positive-polarity drain signal longer than the gate pulse 
width at the negative-polarity drain signal. Hence, 
though the a-Si TFT has a low driving capability when 
a positive-polarity signal is applied, since the gate pulse 
width is longer, a sufficient drain signal is allowed to be 
applied to the liquid crystal terminal. The driving 
method of the fifth embodiment allows a high-definition 
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display consisting of about 1024 scan lines to have an bered signal electrodes in a second interval in said 

excellent display quality. first field of said frame, 

FIGS. 6A and 6B show a driving method according applying signals each having said second polarity to 

to a sixth embodiment of the present invention. said plurality of odd-numbered signal electrodes in 

One of the pixels included in a display unit is arranged 5 a first interval in a second field of said frame, said 
so that a scan electrode 1 is connected to a gate of a second field being contiguous to said first field, 
TF T and a signal electrode is connected to a drain of applying signals each having said first polarity to said 
the TFT. One liquid crystal terminal is connected to a plurality of even-numbered signal electrodes in a 
source of the TFT and the other liquid crystal terminal second interval in said second field in said frame, 
is connected to an opposite electrode. One storage ca- 1° 2. A method as claimed in claim 1, wherein a voltage 
pacitance electrode is connected to the source of the which changes in each field is applied to said second 
TFT and the other storage capacitance electrode is liquid crystal terminal electrodes- 
connected to a scan electrode at the previous stage. 3. A method as claimed in claim 1, wherein said first 

As shown in FIG. 6, V G /r- 1, Vqk and Vgk+ i denote 311(5 second intervals of each field are each i field, 

any gate signal. denotes any drain voltage. Vcom 15 A memod & claimed in claim 1, wherein one of 

denotes a voltage applied to the opposite electrode. ^d ^ rst 3X1(5 second polarities is a positive polarity and 

Cue denotes a liquid crystal capacitance. Cstg denotes ^ e °^ er 0I ~ sa "* ^ xst m & second polarities is a negative 

a storage capacitance. Vci denotes a central voltage of P°lanty> wherein a gate pulse width of a pulse signal 

an amplitude of V/>. Vq denotes a central voltage of an a PPked to said gates when positive polarity signals are 

amplitude of Vcom. 1H(+) denotes a gate pulse width 20 a PP Ued to plurality of signal electrodes is longer 

provided when a positive-polarity signal is applied ^ **** a PP lied when negative polarity signals are 

1H(-) denotes a gate pulse width provided when a a PP ued to said plurality of signal electrodes, 

negative-polarity signal is applied. That is, the driving 5 * A metnod of driving a liquid crystal display unit in 

method of this embodiment makes the gate pulse width a frame format wherein each frame * comprised of two 
given when the drain signal is at positive polarity longer 25 p 011 ^ 01 * fields » wherein the liquid crystal display unit 

than that given when the drain signal is at negative 1S """S* 1 10 ^ f,lm transistors provided in a 

polarity. Hence, the a-Si TFT has a low driving capabil- manne 1 r to corres P ond 10 P tteIs including a liquid 

ity when it is at positive polarity. Since, however, the Crystal a storage capacitance located on a substrate 

gate pulse width is longer, the drain signal is sufficiently w m * mat ™ fonn ' ^ fdm tMaorton serving to 

applied to the liquid crystal terminal. The driving 30 SW1 "J** 8 " to ^T* 8 * plurality 

method of this embodiment allows a high^efinition * 

display consisting of about 1024 lines to have an excel- ^ ° f <* ch *™> 3 P^ality of 

lent display quality s,gnal electrodes commonly connected to drains of 

FIG. 7 shows a thin film transistor liquid crystal „ 1 tr f s f to f of f^h column, first liquid 

display (referred to as a TFT-LCD). In oXtoaJX ^f™ 1 *^ 

the driving method of this invention to the TPT-LCd! ™? connected to a source of a 

it is necesLy to add a gate line switching circuit for «S™tTt ™ i T tT2nSlSt ™> «?° nd 

co«^*;«« *ul ™ r • * j j v j liquid crystal terminal electrodes coupled to a voltage 

separating the scan lines into odd lines and even hues at ^ a ■ t v , . F . * 

£iaAA „ \r i* ^ . . «n source to dnve said liquid crystal, wherein said liquid 

SLSJ J^LSJrf.V ^S?""? 8 r CUlt /?H 40 crystal is intaposed beLeen said fust and second liquid 

fJ^V™ °" B vota « B t " t ™ crystal terminals, said method comprising the steps of : 

as snown in FIG. 7. This arrangement needs Vn to be „ , . i ^ , _r . 

alternated just at each field. Hence, it improves VV ^L^TT^ ° f 

reliability of the TFT-LCD. P SftT^St ?P? d £ trodes dunng a firstmter - 

What is 1 * ed * ■ a " ame J 

i a ^JL^cJ^ - v j A i , . . 45 applying negative-polarity signals to a plurality of 

LA method of driving a liquid crystal display unit m even-numbered signal deciodes during a second 

*J££^ mterval m «ud firsTfield of said frame, 2 

KSSf 6 ? crystal chsplay unit applying ative ^ to ^ pteality of 

L^t^Jf ~ ?? ^^^P^dedina odd-numbered signal electrodes during a first inter- 

^ T 1X3 ^ ^ C l ttdmg a W 50 val m a ^ said frame, said second field 

crystal located on a substrate in a matrix form, said thin being contiguous to said first field; and 

film tansistors serving to switch voltages to the corre- ap p lying larit signals to ^ luralit ^ of 

spondmg pixels, a plurality of scan electrodes each com- even-numbered signal electrodes during a second 

monly connected to gates of said thm film transistors of interval in said second field of said frame, 

each row, a plurality of signal dectrodes each com- 55 6. A method as claimed in claim 5, wherein a voltage 

monly connected to drams of said thm film transistors of which changes in each field is applied to said second 

each column, first liquid crystal terminal electrodes liquid crystal terminal electrodes, 

each connected to a source of a respective one of said 7. a method as claimed in claim 5, wherein said first 

thm film transistors, and a second liquid crystal terminal and second intervals of each field are each * field, 

coupled to a voltage source to drive said liquid crystal, 60 8. A method as claimed in claim 5, wherein second 

wherein said liquid crystal is interposed between said storage capacitance terminal electrodes are coupled to 

first and second liquid crystal terminals, said method said voltage source, 

comprising the steps of: 9. A metnod ^ claimed m claim 5> where in second 

applying signals which each have a first polarity to a storage capacitance terminal electrodes are coupled to 

plurality of odd-numbered signal electrodes in a 65 said scan electrodes. 

first interval in a first field of a frame; 10. A method as claimed in claim 5, wherein a gate 

applying signals each having a second polarity oppo- pulse width of a pulse signal applied to said gates when 

site to said first polarity to a plurality of even-num- said positive-polarity signals are applied to said plurality 
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of signal electrodes is longer than that applied when 
said negative-polarity signals are applied to said plural- 
ity of signal electrodes. 

11. An apparatus comprising: 

liquid crystal display unit including: 5 
thin film transistors provided in a manner to corre- 
spond to pixels, each including a liquid crystal, 
located on a substrate in a matrix form, said thin 
film transistors serving to switch voltages to the 
corresponding pixels, . 10 

a plurality of scan electrodes each commonly con- 
nected to gates of said thin film transistors of each 
row, 

a plurality of signal electrodes each commonly con- 
nected to drains of said thin film transistors of each 15 
column, 

first liquid crystal terminal electrodes each connected 
to a source of a respective one of said thin film 
transistors, and 

a second liquid crystal terminal coupled to a voltage 20 
source to drive said liquid crystal, wherein said 
liquid crystal is interposed between said first and 
second liquid crystal terminals, and 
means for driving the liquid crystal display unit in a 
frame format, wherein each frame is comprised of two 25 
contiguous fields, including: 

means for applying signals which each have a first 
polarity to a plurality of odd-numbered signal elec- 
trodes in a first interval in a first field of a frame; 3Q 

means for applying signals each having a second 
polarity opposite to said first polarity to a plurality 
of even-numbered signal electrodes in a second 
interval in said first field of said frame; 

means for applying signals each having said second 35 
polarity to said plurality of odd-numbered signal 
electrodes in a first interval in a second field of said 
frame, said second field being contiguous to said 
first field; and 

means for applying signals each having said first po- 40 
larity to said plurality of even-numbered signal 
electrodes in a second interval in said second field 
in said frame. 

12. An apparatus according to claim 11, further com- 
prising means for applying a voltage which changes in 45 
each field to said second liquid crystal terminal elec- 
trodes. 

13. An apparatus as claimed in claim 11, wherein said 
first and second intervals of each field are each h field. 

14. An apparatus as claimed in claim 11, wherein one 50 
of said first and second polarities is a positive polarity 
and the other of said first and second polarities is a 
negative polarity, wherein a gate pulse width of a pulse 
signal applied to said gates when positive polarity sig- 
nals are applied to said plurality of signal electrodes is 55 
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longer than that applied when negative polarity signals 
are applied to said plurality of signal electrodes. 

15. An apparatus comprising: 

a liquid crystal display unit including: 

thin film transistors provided in a manner to corre- 
spond to pixels each including a liquid crystal 
and a storage capacitance located on a substrate 
in a matrix form, said thin film transistors serving 
to switch voltages to the corresponding pixels, 

a plurality of scan electrodes each commonly con- 
nected to gates of said thin film transistors of 
each row, 

a plurality of signal electrodes each commonly 
connected to drains of said thin film transistors of 
each column, 

first liquid crystal terminal electrodes and first 
storage capacitance terminal electrodes each 
connected to a source of a respective one of said 
thin film transistors, and 

second liquid crystal terminal electrodes coupled 
to a voltage source to drive said liquid crystal, 
wherein said liquid crystal is interposed between 
said first and second liquid crystal terminals; and 
means for driving the liquid crystal display unit in a 

frame format, wherein each frame is comprised of 

two contiguous fields, including: 

means for applying positive-polarity signals to a 
. plurality of odd-numbered signal electrodes dur- 
ing a first interval in a first field of a frame; 

means for applying negative-polarity signals to a 
plurality of even-numbered signal electrodes 
during a second interval in said first field of same 
frame; 

means for applying negative polarity signals to said 
plurality of odd-numbered signal electrodes dur- 
ing a first interval in a second field of said frame, 
said second field being contiguous to said first 
field; and 

means for applying positive polarity signals to said 
plurality of even-numbered signal electrodes 
during a second interval in said second field of 
said frame. 

16. An apparatus according to claim IS, further com- 
prising means for applying a voltage which changes in 
each field to said second liquid crystal terminal elec- 
trodes. 

17. An apparatus as claimed in claim 15, wherein said 
first and second intervals of each field are each i field. 

18. A method as claimed in claim 15, wherein a gate 
pulse width of a pulse signal applied to said gates when 
said positive-polarity signals are applied to said plurality 
of signal electrodes is longer than that applied when 
said negative-polarity signals are applied to said plural- 
ity of signal electrodes. 
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